The present study applied item response theory to identify an efficient set of items of the Achenbach Externalizing scale from the Child Behavior Checklist (CBCL; 33 items) and Teacher's Report Form (TRF; 35 items) that were sensitive to clinical-range scores. Mothers and teachers rated children's externalizing problems annually from ages 5 to 13 years in 2 independent samples (Ns ϭ 585 and 1,199). Item properties for each rater across ages 5-8 and 9 -13 were examined with item response theory. We identified 10 mother-and teacher-reported items from both samples based on the items' measurement precision for subclinical and clinical levels of externalizing problems: externalizing problems that involve meanness to others, destroying others' things, fighting, lying and cheating, attacking people, screaming, swearing/obscene language, temper tantrums, threatening people, and being loud. Scores on the scales using these items had strong reliability and psychometric properties, capturing nearly as much information as the full Externalizing scale for classifying clinical levels of externalizing problems. Scores on the scale with the 10 CBCL items had moderate accuracy, equivalent to the full Externalizing scale, in classifying diagnoses of conduct disorder based on a research diagnostic interview. Of course, comprehensive clinical assessment would consider additional items, dimensions of behavior, and sources of information, too, but it appears that the behaviors tapped by this select set of items may be core to externalizing psychopathology in children.
Efficient assessments also reduce participant burden. Questionnaires are often used as assessment tools, in part, because of their brevity. In order for questionnaires to be clinically practical for assessing externalizing disorders, questionnaire items should be: (a) few, (b) developmentally appropriate, (c) rater appropriate, and (d) maximally informative for deciding whether a child has clinical or subclinical levels of externalizing problems (Achenbach, 1991a; Chorpita et al., 2010; Studts & van Zyl, 2013) .
Item response theory (IRT) provides an empirical way to evaluate the clinical utility of questionnaire items. In the present study, we fit IRT models that estimate two properties of each item: (a) discrimination, and (b) difficulty (severity). An item's discrimination parameter describes how well the item distinguishes between low and high levels of the trait being measured (i.e., how well the item relates to the trait). For example, if an item asking how often a child hits others is more relevant to externalizing problems than an item asking how often a child eats ice cream, then "hits others" will have a higher discrimination parameter than "eats ice cream" for externalizing problems. An item's difficulty parameter describes the trait level at which the probability of endorsing the item is 50%. For example, if a child is described as using alcohol or drugs, the child is likely to be higher in externalizing problems than children described as arguing. Thus, "uses alcohol or drugs" will have a higher difficulty parameter than "argues" for externalizing problems. In this context, a higher difficulty parameter reflects a higher, more severe level of externalizing problems, so henceforth we refer to the difficulty parameter as severity, consistent with prior studies (Krueger et al., 2004) .
Based on items' discrimination and severity, one can determine how much information, or measurement precision, each item (and the assessment tool as a whole) provides at different trait levels. The goal of an assessment device is to maximize the amount of information that the items provide at the trait levels of interest. For a screening measure of children at risk for developing externalizing problems, the goal is to maximize information provided by the assessment tool at moderate trait levels (e.g., 0 to 1.5 SD above the full population mean) to identify at-risk children for further screening (Harford et al., 2013) . On the other hand, to screen cases at a more extreme, clinical or diagnosable level, the goal is to maximize information at higher trait levels (e.g., 1.5 to 3 SD above the mean) in order to distinguish between clinical and subclinical symptomatology with greater confidence (Krueger et al., 2004) .
IRT methods can evaluate the information coverage of individual items to inform the selection of clinically useful items, as defined by the trait levels of interest. Further, extending IRT to the study of items and how they relate to the construct of externalizing behavior problems at different ages and by different raters can advance understanding of the content space of externalizing problems and how it changes with context and development. Such an analysis improves our understanding of the construct and improves the reliability and validity of assessment. Ultimately, having a shorter questionnaire that removes poorly discriminating items or ensures item coverage across target trait levels may yield more measurement precision than a longer questionnaire, which is different from common assumptions based on classical test theory (Embretson & Reise, 2000) .
Previous studies have examined questionnaire items' utility for measuring externalizing problems in children. Studts and van Zyl (2013) examined 18 externalizing problem items from parents' reports of 3-to 5-year-old children on the Behavior Problems Index and the Pediatric Symptom Checklist. The authors identified eight useful items for distinguishing clinical and subclinical externalizing problems in preschoolers (based on item information from 1.5 to 3 SD above the mean): "bullying/cruelty to others," "lack of remorse after misbehavior," "difficulty getting along with other children," "not being liked by other children," "deliberately breaking/destroying things," "fighting with other children," "blaming others," and "taking things that do not belong to him/her." Lambert et al. (2003) examined self-reports on the Externalizing scale of the Achenbach Child Behavior Checklist (CBCL) of Jamaican children ages 11-18 years. The authors identified three items that provided good information, six mediocre items, and 21 poor items, but they did not specify which were the "good" items. Chorpita et al. (2010) identified six externalizing problem items that were useful for monitoring children's response to treatment, based on ratings of 8-to 12-year-old children on the Achenbach Youth Self-Report and by their parents on the CBCL (based on item information from 0 to 2 SD above the mean): disobedient at home or school, temper tantrums, argues, stubborn, threatens others, and destroys others' things. Wakschlag et al. (2014) examined parent-reported questionnaire items of 3-to 5-year-old children on the Multidimensional Assessment of Preschool Disruptive Behavior, which includes subdimensions of externalizing problems. However, the authors did not provide estimates of items' discrimination or diagnostic information, and did not examine the items in relation to the general externalizing problems factor. In addition, other studies have examined Attention-Deficit/Hyperactivity Disorder (ADHD) symptoms with IRT (Gomez, 2008; Gumpel, Wilson, & Shalev, 1998) , but they did not examine general externalizing problems. Limitations of prior studies include that they were cross-sectional and involved only a single rater, with one exception that examined two raters (Chorpita et al., 2010) . IRT has been used to develop briefer assessments of externalizing problems in adults (e.g., Patrick, Kramer, Krueger, & Markon, 2013 ) and children's response to treatment (Chorpita et al., 2010) , and factor analysis has also been used to develop brief scales (Peterson & Zill, 1986; Zill, 1990 ), but to our knowledge, no studies have used IRT to develop brief assessments with the intended purpose of screening children with clinical-range externalizing problems.
The present article reports two longitudinal studies of item properties from annual mother and teacher reports of externalizing problems on the Achenbach scales from ages 5 to 13. The Achenbach scales are well-normed scales for children's behavior problems (Lambert et al., 2003) . The Achenbach scales were developed using factor analysis, and scores on the Achenbach scales have good internal consistency, test-retest reliability, and interrater reliability. Interpretations of scores on the Achenbach scales have satisfactory content, criterion, and construct validity (Sattler & Hoge, 2006) . As of 2014, the Achenbach scales had been used by over 15,000 authors in 9,000 studies from 80 countries, with 400 -500 new publications every year (Bérubé & Achenbach, 2014) . The Achenbach scales are also widely used in clinical contexts including mental health, school, and medical settings. Despite the widespread usage of the Achenbach CBCL and Teacher's Report Form (TRF) and the appearance of a few IRT studies of Achenbach questionnaires, this is the first study, to our knowledge, to examine items' sensitivity to clinical-range scores from both the CBCL and TRF longitudinally with IRT. Longitudinal As a validation of the set of items selected via IRT, we tested whether the same items from mothers' reports on the CBCL at ages 16 and 17 predicted later research diagnosis of conduct disorder at age 18. In Study 1, we only considered mothers' reports at ages 16 and 17 because we did not collect teachers' reports at age 16 or 17 and we did not collect the Achenbach scales at age 18. Conduct disorder was measured by an in-person assessment on the National Institute of Mental Health Diagnostic Interview Schedule (DIS; Robins et al., 1999) as administered by a specially trained interviewer to participants at age 18. The DIS was not administered at other ages. Interviews were conducted privately in the child's home or in the lab, depending on the adolescent's preference. Interviewers recorded participants' responses in a computer program designed to handle skip patterns depending on participants' responses (e.g., follow-up questions about specific aspects of a disorder were skipped if the participant did not meet the diagnostic criteria for having the disorder). Scores on the DIS have good convergent validity with clinical scales (Fantoni-Salvador & Rogers, 1997) and reliability (Compton & Cottler, 2004; Robins, Helzer, Croughan, & Ratcliff, 1981; Robins, Helzer, Ratcliff, & Seyfried, 1982) . Data on conduct disorder diagnoses were missing for 25% of the sample. Of the 75% with data, 6% met criteria for conduct disorder diagnosis, consistent with epidemiological studies (Costello et al., 2005) .
Statistical Analysis
IRT assumptions. First, we evaluated three IRT assumptions: (a) unidimensionality-the items have one predominant dimension reflecting the underlying (latent) trait (i.e., externalizing problems); (b) local independence-the items are uncorrelated when controlling for the latent dimension; and (c) monotonicity-the probability of endorsing a higher level on an item increases as the child's severity on externalizing problems increases. We evaluated the unidimensionality of externalizing problem ratings by each rater at each age by examining the percentage of variance accounted for by the first factor in maximum-likelihood exploratory factor analysis (EFA) using varimax rotation when restricting the extraction to one factor. It has been suggested that the first factor should account for at least 20% of the variance to meet the assumption of unidimensionality (Reckase, 1979) . We present the proportion of variance explained by the first factor in EFA rather than CFA estimates of unidimensionality for simplicity and for easier comparison across years and raters. We evaluated the local independence of items by each rater at each age by evaluating the item correlations after partialing out the latent externalizing factor (the first EFA factor). It has been suggested that, when controlling for the latent factor, the absolute value of items' residual correlations should not exceed .20 (Reckase, 1979) . We evaluated the monotonicity of items by examining the order of score categories in item response category characteristic curves from generalized partial credit models. In other words, we examined whether higher score categories (e.g., 2) corresponded to higher levels of externalizing problems compared to lower score categories (e.g., 0) for all items. Generalized partial credit models (Muraki, 1992) were used for testing monotonicity because they do not restrict the order of score categories. Because of multiple testing stemming from the large number of items (612) examined across two raters and 9 years in 18 models and 9,819 item correlations, it was unlikely for all items for both raters at all years to strictly meet all IRT assumptions. Thus, we examined the degree to which the assumptions were supported for each rater at each age.
IRT models and parameters (item discrimination and severity). Questionnaire items of externalizing problems were analyzed with graded response models in IRT (Samejima, 1969) using the ltm package (Rizopoulos, 2006) in R 3.0 (R Develop-ment Core Team, 2009). The ltm package uses marginal maximum likelihood estimation, which uses all available data and provides valid inferences when data are missing at random or completely at random. Graded response models allow polytomous variables with more than two response categories (e.g., 0 -2 Likert scale in the present study). The models estimated three parameters for each item: (a) discrimination (a 1 ); (b) severity for the threshold from 0 -1 (b 1 ); and (c) severity for the threshold from 1-2 (b 2 ). We examined model fit for the graded response models using likelihood ratio tests (LRT) that compared the model fit (log-likelihood) of nested models that (a) constrained the discrimination parameter across items, and (b) allowed the discrimination parameter to vary across items. RMSEA and CFI estimates of model fit were obtained using the mirt package (Chalmers, 2012) in R. After settling on a best fitting model, we fit separate models for each rater and year. 2 The item properties from each individual model are in Tables S1-S4 of the supplementary appendix. Because of outliers in the distributions of item properties, we calculated robust averages across raters and years using the Hodges-Lehmann estimator (Hodges & Lehmann, 1963) , which is the median of all pairwise means, and is a smooth version of the median (Rousseeuw & Croux, 1993 ) that approximates the population median.
Item properties are depicted visually with item operation characteristic curves (see Figure 1 ), which represent the likelihood of endorsing a particular item threshold (1 or 2) as a function of one's level on the latent trait of externalizing problems (theta). Items' severity parameters are represented as the location of each curve's 2 Although conducting longitudinal IRT was outside the scope of the current article, we fit abbreviated longitudinal IRT models in Mplus version 6.12 (Muthén & Muthén, 2010) to compare IRT parameter estimates from cross-sectional models with parameter estimates from longitudinal models. Parameter estimates from cross-sectional models were highly correlated with parameter estimates from longitudinal models. For instance, our parameters from a cross-sectional IRT model of mothers' ratings at age 5 and an abbreviated longitudinal IRT model from ages 5 to 8 were highly correlated for both discrimination (r ϭ .981) and severity (r ϭ .861) parameters. Thus, evidence suggests that our estimates were quite similar to longitudinal IRT estimates. Parameter estimates from the longitudinal IRT models are available by request. Note. Means, SDs, and correlations above the diagonal refer to teacher-reported externalizing problems; mother-reported externalizing problems are below the diagonal. The diagonal represents the concurrent correlations between mother-and teacher-reported externalizing problems. All correlations are significant at p Ͻ .001 level. Note. "Unidimensionality" column represents the percentage of variance accounted for by Factor 1 in EFA when restricting the extraction to one factor. "Local Independence" column represents the proportion of correlations among items whose absolute value was greater than .20 after partialling out the latent externalizing factor (the first EFA factor). midpoint on the x-axis, theta, with more severe items having midpoints further to the right (meaning that children of parents or teachers who endorse the item tend to have higher ratings of externalizing problems). Items' discrimination parameters are represented by the steepness of each curve's slope, with steeper slopes corresponding to greater item discrimination (meaning that as externalizing problems increase, one is more confident that the likelihood of endorsing the item increases). Item information. Based on items' discrimination and severity, we calculated how much information (measurement precision; Dodd, De Ayala, & Koch, 1995) each item provided within the target clinical range of interest (1.5 to 3 SD above the mean). We chose this target range a priori because it distinguishes between subclinical (approximately Ͻ 2 SD) and clinical (approximately Ͼ 2 SD) levels, consistent with prior studies (Studts & van Zyl, 2013) and the Achenbach norms (Achenbach, 1991a (Achenbach, , 1991b . This target range approximately corresponds to the range from the 93rd to the 99th percentile on a nonclinical (i.e., standard normal z-score) distribution. Based on average item information across raters and years, items with low information were classified into several, nonmutually exclusive clusters describing possible reasons why the items did not provide much clinical information in this target range: (a) low discrimination (a Ͻ 2); (b) low severity (b 1 Ͻ 1 or b 2 Ͻ 2); or (c) high severity (b 1 Ͼ 3 or b 2 Ͼ 5). If the item provided high information (due to adequate discrimination and severity), it was classified as (d) useful (information Ͼ 1.4), where "useful" is defined as sensitive to clinical-range scores on the Achenbach Externalizing scale according to the Achenbach norms.
Selecting a subset of useful items. Our goal in selecting a subset of useful items was to identify items that provided high levels of measurement precision within the clinical-range scores of externalizing problems. Our preference was to select items that were filled out by both mothers on the CBCL and by teachers on the TRF for simplicity, purposes of comparison, and clinical utility. Based on these preferences, we derived a decision rule that allowed us to be fairly selective in choosing useful items. We selected an item if the item was administered to both raters and its average information was greater than 1.4. This decision rule was used because (a) it retained items that were administered to both mothers and teachers, (b) it included most of the best performing items, and (c) it minimized the number of items kept while ensuring adequate coverage across the target trait range. For efficient presentation, in Study 1, we focus on the common items identified in both Studies 1 and 2.
Reliability and psychometric properties of the selected items. We evaluated the reliability and psychometric properties of the scale using the selected items, including unidimensionality, internal consistency, test-retest reliability, interrater reliability, and overlap with the full scale.
Validation of the selected items. Our goal was to examine concurrent-criterion related validity of the selected items in relation to research diagnoses of conduct disorder. Because concurrent-criterion validity data were not available, we examined predictive-criterion related validity. We attempted to validate the selected items by comparing the classification accuracy of the full scale at ages 16 and 17 to the selected items from the CBCL in classifying later conduct disorder using the research diagnostic interview at age 18. Classification accuracy was measured by area under the curve (AUC) estimates from receiver operating characteristic curves, which examine the diagnostic utility of an assessment tool by evaluating the tradeoff between its sensitivity and specificity to predict the outcome. AUC represents the probability that a randomly selected person meeting the diagnostic threshold (for conduct disorder) will have a higher test result (i.e., more externalizing problems) than a randomly selected person who does not meet the cutoff. In general, a higher AUC represents a better performing diagnostic test (range: 0 -1, chance ϭ 0.5). AUC values were compared with DeLong's test (DeLong, DeLong, & Clarke-Pearson, 1988) in the pROC package (Robin et al., 2011) in R. We also provide other diagnostic accuracy estimates of the selected items, including sensitivity, specificity, positive predictive value, and negative predictive value (for definitions, see Akobeng, 2007a) . We examined correlations of the full scale and selected items with research diagnoses of conduct disorder, and corrected for attenuation resulting from measurement error (Fan, 2003) . For mother-reported externalizing problem scores, we used the estimate of test-retest reliability of the CBCL Externalizing Problems scale reported by Achenbach (r ϭ .93; 1991a) to correct for attenuation. For DIS conduct disorder diagnoses, we used the estimate of test-retest reliability for conduct disorder on the DIS provided by Compton and Cottler ( ϭ .51; to correct for attenuation.
Results
IRT assumptions. First, we examined the degree to which the IRT assumptions were supported for the items of the Externalizing scale for each rater at each age. Table 2 presents (a) the percentage of variance accounted for by the first factor extracted from EFA of Figure 1 . Item operation characteristic curves for the 10 selected useful items based on the items' information across the target trait levels (see gray box; 1.5 to 3 SD above the mean) as measured by mothers' and teachers' ratings from ages 5-13 (Study 1). Each item has two curves: one for each threshold (0 to 1 and 1 to 2). Curves represent the likelihood of endorsing an item with a score of 1 (dashed lines) or 2 (solid lines) as a function of one's level of externalizing problems. the Achenbach externalizing problem items (unidimensionality), and (b) the proportion of item correlations whose absolute value was greater than .20 after partialing out the latent externalizing factor (local independence). The assumption of unidimensionality was generally met, even though the first factor explained only slightly less than 20% of the variance in mothers' reports at ages 5, 6, and 7 (19.4%, 19.9%, and 19.4%, respectively) . Prior research has also suggested that IRT parameter estimates are robust to violations of unidimensionality (Harrison, 1986) . Moreover, the average of eigenvalues across years for the first four factors were: (a) 7.88, (b) 2.12, (c) 1.63, and (d) 1.43 for mothers' reports; and (a) 14.68, (b) 2.30, (c) 1.68, and (d) 1.48 for teachers' reports. The eigenvalues suggest that the first factor accounted for considerably more variance than additional factors, and that the items were "unidimensional enough" for IRT.
Regarding local independence, the proportion of correlations among items whose absolute value was greater than .20 after partialing out the first EFA factor ranged from .01 to .05 for mothers' ratings, depending on the year, and from .12 to .20 for teachers' ratings. This finding suggests that some items at some years for teachers' ratings, in particular, may have been related to each other in ways other than the externalizing factor exclusively. Nevertheless, IRT is robust to low and moderate violations of the local independence assumption (Fennessy, 1995) . Despite evidence of potential local nonindependence, we examined the Achenbach scales with IRT to shed light on their item properties because the CBCL and TRF are among the most widely used checklists for children's behavior problems. We kept the same items across years for comparability.
We also examined items for monotonicity but found no violations in the expected order of score categories in terms of item threshold severity. Finally, we examined model fit. Models with different discrimination parameters across items fit better than models with fixed discrimination parameters across items (ps Ͻ .001) with the exception of mother-reported externalizing problems at age 10 (LRT ϭ 18.03, df ϭ 31, p ϭ .969), so subsequent models allowed different items to have different discrimination parameters. Model fit was generally good according to RMSEA (ranging from .04 to .06, depending on the year) and CFI (.95 to .99).
Item discrimination and severity. We fit separate IRT models for mothers' and teachers' reports at each age. We then calculated robust averages of item properties, including discrimination and severity, across ages 5-8 and 9 -13, and across all years and both raters (see Table 3 ). Some items' severity levels for mothers' reports were likely too high for adequate endorsement of very or often true (2) to provide severity estimates for this threshold: runs away (ages 5-8), truancy (5-8), use of alcohol/drugs (5-8), and vandalism (9 -13).
There was an outlier in the parameter estimates in Table 3 : the severity (b 1 ) for teachers' reports of alcohol and drug use from ages 5-8 (Ϫ19.95). Severity levels for this item were only available at ages 6 and 8 during this timeframe (the severity was likely too high at ages 5 and 7 to provide estimates for item severity). The severity (b 1 ) of alcohol and drug use was 4.64 at age 6 and Ϫ44.52 at age 8. The severity level at age 8 was an implausible outlier. Because only two values were available, the average for ages 5-8 was not a robust average but rather a simple mean, which is affected by outliers. The item's average severity across all years and raters (b 1 : 4.44) was a robust average that was not as affected by outliers. The likely high severity of alcohol and drug use from ages 5-8 may reflect the possibility that it is a developmentally inappropriate item for young children.
Item information. The estimates of item information from 1.5 to 3 SD above the mean for mothers' and teachers' ratings from ages 5-8 and 9 -13 are in Table 4 . Several patterns are notable. First, in general, teachers' items provided more information in the target range than did mothers' items. Examination of Table 3 suggests that this may be because teachers' items generally had higher discrimination than did mothers' items. Higher discrimination of teachers' items than mothers' items may reflect the higher internal consistency and unidimensionality of teachers' items (see Table 2 ). Second, although most items' information stayed relatively constant from ages 5-8 to ages 9 -13, some items became more informative for this target range at later ages (e.g., use of alcohol/drugs), and some became less informative at later ages (e.g., vandalism). Examination of Table 3 suggests that the use of alcohol and drugs (by mothers' report) became less severe with age and that vandalism became less discriminating and more severe with age.
Selecting a subset of useful items. The decision rule for selecting a subset of useful items resulted in selecting 11 items from the useful cluster: mean to others, destroys others' things, disobedient at school, fights, lies and cheats, attacks people, screams, swearing/obscene language, temper tantrums, threatens others, and loud. Of these 11 items, all but one (disobedience at school) were also identified as useful in the independent sample in Study 2, so we selected these 10 items for further analysis. Item operation characteristic curves for the 10 selected useful items, based on their average item properties across raters and years, are in Figure 1 . Figure 1 shows that the items had good coverage of measurement precision across the target trait levels (1.5-3 SD).
Reliability and psychometric properties of the selected items. The percentage of variance accounted for by the first factor in the EFA for the mothers' selected items ranged from 23.2% to 36.3% (M ϭ 30.5%), depending on the year, and from 42.0% to 56.4% (M ϭ 49.1%) on the teachers' selected items. The internal consistency of scores on the mothers' selected items, measured by Cronbach's alpha, ranged from ␣ ϭ .747 to .849 (M ϭ .809), compared with ␣ ϭ .863 to .902 (M ϭ .889) for the full Externalizing scale. The internal consistency of scores on the teachers' selected items ranged from ␣ ϭ .872 to .926 (M ϭ .902), compared with ␣ ϭ .941 to .962 (M ϭ .953) for the full scale. The annual test-retest reliability of scores on the mothers' selected items, measured by Pearson correlation, ranged from r ϭ .575 to .752 (M ϭ .670, ps Ͻ .001), compared with r ϭ 659 to .774 (M ϭ .719) for the full scale. The annual test-retest reliability of scores on the teachers' selected items ranged from r ϭ .416 to .572 (M ϭ .499, ps Ͻ .001), compared with r ϭ .514 to .632 (M ϭ .565) for the full scale. The motherteacher interrater reliability on the scale made from the selected items ranged from r ϭ .158 to .448 (M ϭ .282, ps Ͻ .001), compared with r ϭ .245 to .428 (M ϭ .333) for the full scale. The correlation of the selected items with the full scale ranged from r ϭ .880 to .908 (M ϭ .892, ps Ͻ .001) for the mothers' selected items and from r ϭ .898 to .922 (M ϭ .905, ps Ͻ .001) for the teachers' selected items.
Validation of the selected items. We examined the mothers' ratings on the full Externalizing scale compared to the selected items at ages 16 and 17 in predicting research diagnoses of conduct disorder at age 18. Conduct disorder diagnoses were associated with the full scale (r[221] ϭ .123, p ϭ .067; disattenuated: r ϭ .179) and the selected items (r[221] ϭ .148, p ϭ .027; disattenu-ated: r ϭ .215) at age 16, and with the full scale (r[393] ϭ .201, p Ͻ .0001; disattenuated: r ϭ .291) and the selected items (r[393] ϭ .203, p Ͻ .0001; disattenuated: r ϭ .295) at age 17. The full scale had an AUC of .705 at age 16 and .713 at age 17 in predicting later conduct disorder diagnosis. The selected items had an AUC of .703 at age 16 and .684 at age 17 in predicting later conduct disorder. The difference in AUCs between the selected items and full scale in predicting later conduct disorder was not significant at age 16 (z ϭ 0.04, p ϭ .968) or at age 17 (z ϭ 0.84, p ϭ .399). Thus, the selected items performed as well as the full Externalizing scale in predicting later conduct disorder. The diag-nostic accuracy estimates at multiple cut points of the 10 selected items for predicting conduct disorder diagnosis are in Table 5 .
Discussion
Study 1 identified 11 useful items (i.e., sensitive to clinicalrange scores) that were administered to both mothers and teachers. Ten of these 11 items were also identified as useful in Study 2. Scores on a scale using these 10 items performed as well as scores on the full Externalizing scale in predicting later research diagnoses of conduct disorder. Note. a ϭ discrimination; b 1 ϭ severity for endorsement of 1 on item; b 2 ϭ severity for endorsement of 2 on item; ‫ء‬ ϭ no variability or not enough variability for convergence (high severity). Average represents the robust average across all years and both mothers' and teachers' ratings. Items in bold represent the 10 useful items selected.
Study 2 Method
Participants. Children were recruited for the Fast Track Project (Conduct Problems Prevention Research Group, 1992) from high-risk schools (in neighborhoods with high rates of crime, poverty, and low parental education) at one of four sites: Durham, NC; Nashville, TN; Seattle, WA; and central Pennsylvania. Schools were randomly assigned to intervention or control conditions. Children were screened and selected if they were in the top 10% of disruptive behavior based on parent and teacher report (for further details, see Lochman & The Conduct Problems Prevention Research Group, 1995) . Children from schools assigned to the intervention condition numbered 445, and 446 were in the control condition. The sample also included a normative subsample of 379 children (composed of about 10 children within each decile of behavior problems at each school), of whom 79 were also part of the control condition. Among the full sample (N ϭ 1,199), 63% were male and 49% were African American. The Hollingshead index of SES (M ϭ 25.26, SD ϭ 12.91, range: 4.5 to 66) reflected a broad range. Of the full sample, 53% came from single-parent families and 29% of mothers had not graduated from high school. The present study focuses on mothers' and teachers' annual ratings of children's externalizing problems from 5 to 13 years of age (though mothers did not provide ratings at ages 8 and 11). Measures. As in Study 1, externalizing problems were measured by the Externalizing scale of the Achenbach scales (see Footnote 1). Mothers reported on the CBCL (Achenbach, 1991a) at ages 5, 6, 7, 9, 10, and 12. Teachers reported on the TRF (Achenbach, 1991b) annually from ages 5 to 13. At ages 6 and 7, the TRF was not administered to the normative subsample. At ages 11, 12, and 13, a partial set of TRF items was administered, and one item from the Externalizing scale was not administered (messy work). At ages 11, 12 and 13, some children (10%) had multiple teachers fill out the TRF. For these children, we used the maximum value for each item across teachers to avoid underreporting by a single informant, consistent with prior studies of conduct problems (e.g., Frick et al., 2003) . Rates of missingness ranged from 1% to 16% (M ϭ 9%) for mothers' reports, depending on the year, and from 13% to 28% for teachers' reports (M ϭ 20%).
As a validation of the set of items selected via IRT, we tested how well the items from teachers' reports on the TRF classified diagnoses of conduct disorder based on parent and child interview at age 11 (the only year from ages 5 to 13 when diagnoses were available based on both parent and child interview). Conduct disorder was measured by the National Institute of Mental Health Diagnostic Interview Schedule for Children (DISC), an interview administered to both parents (Shaffer & Fisher, 1997 ) and children (Shaffer et al., 1996) using a laptop computer. Interviews took place in the child's home with the primary parent, usually the mother, during the summer following sixth grade. The interview asked children whether they experienced symptoms within the prior month, and asked parents about their child within the prior 6 months. Data on conduct disorder diagnoses were missing for 16% of the sample. Of the 84% with data, 7% met criteria for conduct disorder based on parent interview and 5% met criteria based on child interview, consistent with epidemiological studies (Costello et al., 2005) . Scores on the DISC have good convergent validity with clinician's diagnoses (Schwab-Stone et al., 1996; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) and reliability (Jensen et al., 1995) .
Statistical analysis. Statistical analysis procedures were similar to those in Study 1.
Selecting a subset of useful items. Because item information estimates were lower, on average, than in Study 1, we lowered the threshold for item selection to keep items whose average information was greater than 0.9 (and administered to both raters). As in Study 1, this decision rule was used because (a) it retained items that were administered to both mothers and teachers, (b) it included most of the best performing items, and (c) it minimized the number of items kept while ensuring adequate coverage across the target trait range.
Validation of the selected items. We attempted to validate the selected items by comparing the classification accuracy of the full Externalizing scale to the selected items from the TRF in classifying conduct disorder diagnoses based on parent and child interview at age 11. For teacher-reported externalizing problem scores, we used the estimate of test-retest reliability of the TRF Externalizing Problems scale reported by Achenbach (r ϭ .92; 1991b) to disattenuate correlations of the selected items and full scale with DISC conduct disorder diagnoses. For DISC conduct disorder diagnoses, we used the estimates of test-retest reliability for conduct disorder on the DISC based on parent ( ϭ .56) and child interview ( ϭ .64) provided by Schwab-Stone et al. (1996) to correct for attenuation.
Results
IRT assumptions. Estimates of internal consistency, unidimensionality, and local independence are presented in Table S5 of the supplementary appendix. We also examined monotonicity as in Study 1. We found no severe violations of assumptions, although (as in Study 1), there was evidence of possible local nonindependence for teachers' ratings. This suggests that some items at some years for teachers' ratings may have been related to each other in ways other than the externalizing factor exclusively. Nevertheless, IRT is robust to low and moderate violations of the local independence assumption (Fennessy, 1995) . Model fit was generally good according to RMSEA (ranging from .05 to .08, depending on the year) and CFI (.95 to .98).
Selecting a subset of useful items. Item properties for every year and rater are in supplementary appendixes S6 -S9 (discrimination, a 1 : Table S6 ; severity, b 1 : Table S7 ; severity, b 2 : Table S8 ; information: Table S9 ). Robust averages of item properties across year and rater are in Table 6 . The decision rule for selecting a subset of useful items resulted in selecting 12 items: mean to others, destroys own things, destroys others' things, fights, lies and cheats, attacks people, screams, swearing/obscene language, teases, temper tantrums, threatens others, and loud. Of these 12 items, all but two (destroy own things and teases) were also identified as useful in the independent sample in Study 1, so we selected these 10 items for further analysis.
Reliability and psychometric properties of the selected items. The percentage of variance accounted for by the first factor in the EFA for the mothers' selected items ranged from 31.1% to 39.6% (M ϭ 36.2%), depending on the year, and from 48.9% to 52.4% (M ϭ 50.7%) on the teachers' selected items. The internal consistency of scores on the mothers' selected items ranged from ␣ ϭ .816 to . Scores on the full scale and selected items had an AUC of .698 and .705, respectively, in classifying conduct disorder based on parent interview. The difference in AUCs between the selected items and full scale in classifying conduct disorder based on parent interview was not significant (z ϭ Ϫ0.48, p ϭ .632). Scores on the full Externalizing scale and selected items had an AUC of .673 and Note. a ϭ discrimination; b 1 ϭ severity for endorsement of 1 on item; b 2 ϭ severity for endorsement of 2 on item. Average represents the robust average across all years and both mothers' and teachers' ratings. "Information" represents item information from 1.5 to 3 SD above the mean. Items in bold represent the 10 useful items selected.
.702, respectively, in classifying conduct disorder based on child interview. The difference in AUCs between the selected items and full scale in predicting later conduct disorder was significant (z ϭ Ϫ2.90, p ϭ .004). Thus, scores on the selected items performed as well as scores on the full Externalizing scale in classifying conduct disorder based on parent interview, and performed better than scores on the full scale in classifying conduct disorder based on child interview. Scores on the selected items were moderately accurate in classifying conduct disorder (AUC Ͼ .70; Akobeng, 2007b) . The diagnostic accuracy estimates at multiple cut points of the 10 selected items for predicting conduct disorder diagnosis are in Table 5 .
Discussion
Study 2 identified 12 useful items (i.e., sensitive to clinicalrange scores) that were administered to both mothers and teachers. Ten of these 12 items were also identified as useful in Study 1. Scores on a scale using these 10 items performed as well as scores on the full Externalizing scale in classifying research diagnoses of conduct disorder based on parent interview. Moreover, scores on a scale using these 10 items performed better than scores on the full scale in classifying research diagnoses of conduct disorder based on child interview.
General Discussion
The present studies described the item properties from mother and teacher reports of externalizing problems on the Achenbach scales from ages 5 to 13 in two independent samples. We compared the useful items by rater and at different developmental eras. Based on the information provided by each item at subclinical to clinical trait levels, we selected an optimal subset of useful items across both samples that were sensitive to clinical-range scores on the Achenbach Externalizing scale.
The 10 items selected (externalizing problems that involve meanness to others, destroying others' things, fighting, lying and cheating, attacking people, screaming, swearing/obscene language, temper tantrums, threatening people, and loud) meet several requirements for clinical practicality for a screening assessment of externalizing disorders. The items are: (a) few, (b) developmentally appropriate, (c) rater appropriate, and (d) maximally informative for whether a child has clinical or subclinical levels of externalizing problems. Although the items may have a reduced representation of the construct of externalizing problems compared with the full scale, the items we identified appear to reflect some of the most overt externalizing behaviors. Overt behaviors may be advantageous for a brief screening device, and could result in greater interrater reliability of clinically significant behaviors. Some of the useful items we identified are consistent with items identified from prior studies (though the exact wording of the items may differ slightly). Some items we identified were consistent with useful screening items for preschoolers' externalizing problems identified by Studts and van Zyl (2013) : "fights," "mean to others," and "destroys others' things." Although Lambert et al. (2003) did not calculate items' information based on the goals of a diagnostic screening measure, several useful items that we identified had relatively high discrimination values (a Ն 1; i.e., they were highly relevant to the construct of externalizing behavior) among self-reports of 11-to 18-year-old Jamaicans: mean to others, destroys others' things, lies and cheats, threatens others, and loud.
In addition, researchers have developed a short form of the CBCL/TRF, the Brief Problem Monitor (BPM; Achenbach, Mc-Conaughy, Ivanova, & Rescorla, 2011), using factor analysis and IRT (Chorpita et al., 2010) . Although Chorpita et al. (2010) did not calculate items' information based on the goals of a diagnostic screening measure, the following useful items that we identified were consistent with useful items for 8-to 12-year-old children: temper tantrums, threatens others, and destroys others' things. Nevertheless, the BPM was not developed with the purpose of identifying children with clinical-range scores, so the scale composed by the select set of items identified in the present study is nonredundant and useful because it serves a different purpose than the BPM. Different purposes (e.g., symptom severity target range) and/or different ages of the sample might account for differences in the items we identified compared with those identified in prior studies. Alternatively, the items selected could depend on the sample, so future studies might collectively examine the items that we and others have identified. Nevertheless, we identified considerably similar items in two large, independent samples using longitudinal data from both mother and teacher reports. In sum, there is prior support for many of the items we identified, using different samples, ages, and methods, suggesting that the behaviors tapped by these items are core to externalizing psychopathology in children.
When choosing items, we excluded items if they (a) were not administered to both parents and teachers (teacher-report only: explosive); (b) were not sensitive to clinical-range scores in both samples (Study 1: disobedient at school; Study 2: destroys own things and teases); or (c) did not provide much measurement precision in the subclinical to clinical range of externalizing problems. Reasons for less measurement precision in the subclinical to clinical range included: (a) low discrimination (e.g., talks too much); (b) low severity (e.g., argues); and/or (c) high severity (e.g., sets fires). Low discrimination would suggest that the item was not highly relevant to the construct of externalizing problems (insofar as it was measured). Low severity would suggest that the item was too common or normative to be informative for making diagnostic screening decisions. High severity would suggest that the item was too infrequent and non-normative for it to be informative for a brief screen of externalizing disorders. We also observed developmental changes in items' usefulness. The item on use of alcohol and drugs was more severe and less useful from ages 5-8 than from ages 9 -13, whereas the item on vandalism was less severe and more useful from ages 5-8 than from ages 9 -13. We also observed some differences in items' usefulness by rater. For example, as might be expected, the item reflecting disobedience at school had higher discrimination and greater usefulness for teachers' than mothers' ratings. Smith, McCarthy, and Anderson (2000) described seven steps for short-form development: (a) ensure the full form has been validated for the intended purpose; (b) clarify the intended use of the short form and choose items that meet the goal; (c) compute an estimate of the short form's reliability; (d) compute an estimate of the overlap between the short form and the full form; (e) compute an estimate of the validity correlations of the short form with key criteria; (f) compute an estimate of the classification accuracy of the short form; and (g) compute estimates of the time saved and the validity lost.
Regarding
Step 1, the CBCL is a widely used, researched, and validated assessment for externalizing behavior problems. Regarding Step 2, we chose items with the goal to develop a screening measure sensitive to clinical-range scores. Regarding Step 3, we demonstrated that scores on the mother-and teacher-reported short scales using the selected items have strong internal consistency, cross-age test-retest reliability, and interrater reliability (and are comparable with estimates from the full Externalizing scale). Cross-age test-retest reliability estimates ranged from r ϭ .35 to .75, which is relatively high for behavioral constructs, especially given the expected developmental change in rank order during childhood and the long developmental lag between assessments (12 months). Cross-age test-retest reliability was stronger for mothers' reports than teachers' reports, possibly because different teachers provided ratings from year to year. Regarding Step 4, we showed that scores on the short scales are highly correlated with scores on the full Externalizing scale, and therefore have strong overlap.
Step 5, we showed that scores on the mother-reported short scale at ages 16 and 17 are associated with the key criterion of a research diagnosis of conduct disorder at age 18 (Study 1), and that scores on the teacher-reported short scale are associated with a research diagnosis of conduct disorder at age 11 (Study 2). Regarding Step 6, we demonstrated that scores on the motherreported short scale at ages 16 and 17 performed as well as scores on the full Externalizing scale in predicting later DIS conduct disorder diagnoses at age 18, providing evidence of predictive validity. Moreover, scores on the teacher-reported short scale had moderate classification accuracy for DISC conduct disorder diagnoses at age 11, based on both parent and child interview, providing evidence of criterion validity. Scores on the teacher-reported short scale performed as well as scores on the full scale in classifying DISC conduct disorder diagnoses at age 11 based on parent interview, and performed better than scores on the full scale in classifying DISC conduct disorder diagnoses based on child interview.
Step 7, based on Achenbach and Rescorla's (2001) estimate that the full CBCL of 113 items typically takes about 10 min to complete, we estimate that the 10 items would typically take less than 1 min to complete. Thus, the scale met the criteria outlined by Smith et al. (2000) for short-form development, using two independent samples.
In addition to being quicker to administer, a shorter form has other benefits, including less missingness (missing responses to some items invalidate the sum scores; Lambert et al., 2003) , less patient and participant burden, and potentially more measurement precision (Embretson & Reise, 2000) . Smith et al. (2000) described IRT as a better approach to short-form development than classical test theory approaches because IRT can be used to develop shorter assessments that retain the measurement information for the trait levels of interest (as was done in the present study). Moreover, one can calculate more accurate estimates of externalizing problems from IRT factor scores based on response patterns from the selected items compared with unweighted item sums (Cole et al., 2011; Dumenci & Achenbach, 2008; Lindhiem, Bennett, Hipwell, & Pardini, 2015) .
In terms of loss of validity for identifying clinical-range scores, we demonstrated that scores on the short scale were as accurate as, if not more accurate than, scores on the full Externalizing scale for classifying and predicting conduct disorder diagnoses based on a research diagnostic interview. Nevertheless, choosing whether to administer the select set of items or the full Externalizing scale depends on the purpose of the assessment. If one's goal is to understand normative variation in externalizing behavior across a wide range of severity, the full Externalizing scale is likely better than the select set of 10 items. On the other hand, if the goal is to efficiently screen for clinical-range externalizing behavior, the select set of items may be as useful as, and more efficient than, the full Externalizing scale for externalizing disorders. However, other sources of information in addition to questionnaires should be considered when making clinical diagnostic decisions, and comprehensive assessment would consider other domains in addition to externalizing problems.
Including additional assessment information is especially important given that the selected items had moderate accuracy for classifying conduct disorder. In particular, the 10 items had a low positive predictive value, indicating that many children who exceeded a given threshold did not meet criteria for conduct disorder (false positives). As a result, the 10 items might serve as an initial screen to indicate who should undergo further assessment for externalizing disorders. Sensitivity was higher at low cut points when the predictor and criterion were assessed in the same year (Study 2) compared with when the criterion was assessed a year or two later (Study 1). However, specificity was relatively low at low cut points. The optimal cutpoint for a measure depends on the goal (Treat & Viken, 2012) . If the goal is to identify most at-risk children with a screening device, a lower cutpoint (e.g., 1 or 2) might be optimal. On the other hand, if the goal is to minimize false positives, a higher cutpoint might be better (e.g., 6 or 7). The moderate accuracy of the short scale for predicting conduct disorder is unsurprising because the CBCL is not a diagnostic checklist. Because research continues to demonstrate the dimensional nature of externalizing problems (Coghill & Sonuga-Barke, 2012; Krueger, Markon, Patrick, & Iacono, 2005; Walton, Ormel, & Krueger, 2011) , the field is moving from categorical approaches to more dimensional approaches to the assessment of externalizing psychopathology. The CBCL is a widely used dimensional approach to the assessment of externalizing problems, and more efficient sets of CBCL items might play an important role in increasing the practicality of its use in more research and practical contexts. Despite having moderate accuracy for classifying and predicting conduct disorder, the short scale may still be useful as an efficient screen for children with clinical-range externalizing problems who merit further attention.
Labeling and misidentification are potential concerns in the identification of children at risk for developing behavior problems. Some children may be deemed at risk but never develop problems (false positive). Giving these children an "at risk" label could be harmful if they receive, without a full assessment, a treatment with potentially serious adverse effects (e.g., medication). Nevertheless, some of the most effective treatments for externalizing problems include behavioral interventions such as parent training (West, 2013 ) that could still be beneficial for the child's development even in the case of a false positive. At the same time, sensitivitydetecting who is at risk of developing problems-is a bigger problem today than specificity because so many people go without important and effective services until it may be too late for costeffective interventions (Insel, 2014) . Ultimately, we view the short scale as a potential screen to indicate whether follow-up assessment is necessary, rather than as a diagnostic tool itself.
The present study had several strengths. First, we examined ratings of children's behavior problems from two different reporters: mothers and teachers. Having two raters allowed us to compare the useful items from different perspectives and contexts. Second, we collected mothers' and teachers' reports longitudinally from ages 5-13. Longitudinal reports of behavior problems allowed us to see the general stability of item properties and also the developmental changes over time in item functioning. From the item parameters across years and raters that we present in the tables, researchers could develop scales that target other ranges of severity in ways that are developmentally sensitive. Third, we validated the items selected for the short scale against DIS conduct disorder diagnoses. Fourth, we essentially replicated our findings in two independent samples, providing stronger evidence in support of the 10 useful items we identified.
The present study also had limitations. First, the IRT models did not meet strict assumptions of unidimensionality and local independence for both raters at all years, suggesting that the CBCL captures multiple subdimensions of externalizing problems. The subset of 10 items could not assess all of the aspects of externalizing problems that would be relevant in a clinical context. For example, "sets fires" could be an essential item to a clinician even though it is not included in the 10 items we identified. Other IRT studies of the CBCL also demonstrated violations of unidimensionality and/or local independence (Cheong & Raudenbush, 2000; Lambert et al., 2003) . Nevertheless, IRT parameter estimates are robust to minor and moderate violations of unidimensionality (Harrison, 1986) and local independence (Fennessy, 1995) . In any case, the CBCL and TRF are two of the most widely used assessments for externalizing problems, both in clinical and research contexts, so it is informative to know their test and item properties for clinical utility (especially because the Externalizing scale is often used as if it were unidimensional). Thus, although we feel the item properties are informative, we present them with caution. Future studies might be able to estimate more accurate parameter estimates of the Achenbach Externalizing scale using multidimensional IRT approaches (Reckase, 2009) . The general stability of item properties across years, raters, and samples provides evidence for the utility of the identified items (but there were some differences, as described earlier). Moreover, many of the useful items are consistent with findings from prior studies (possible reasons for differences in the items we identified were described earlier). The ultimate question, however, is not whether the IRT assumptions are fully met and the IRT parameters are accurate, but rather how well the selected items perform in classifying externalizing psychopathology. In both studies, scores on the selected items performed as well as, if not better than, scores on the full Externalizing scale in classifying or predicting DIS conduct disorder diagnoses, suggesting that the IRT item properties were meaningful.
Second, although the study included a community sample (Study 1) and a high-risk sample (Study 2), it remains to be seen whether the findings would generalize to a clinical sample. Other steps will be necessary to validate the items identified here (Smith McCarthy, & Anderson, 2000) . The selected items should be replicated with independent samples and, ideally, as a standalone measure because item responses can be influenced by the presence of other items. Nevertheless, IRT analyses provide theoretically unbiased measurement estimates on a common metric that are independent of the sample and items (Lambert et al., 2003) . In other words, IRT item parameters closely approximate the true item parameters even if the sample is unrepresentative (Embretson, 1996) , assuming similar symptom severity target range (when calculating information estimates) and developmental stage, providing further confidence in our results. We view the present study as an important step toward developing a clinically useful and efficient screen for externalizing disorders. Future studies should attempt to replicate and extend these findings longitudinally with multiple raters and larger, independent samples, and should establish population norms for a scale using these items. Of particular interest may be replication with clinical samples and samples with a different ethnic or cultural composition. Another complex but potentially important future approach may be using longitudinal IRT and tests of differential item functioning to examine whether items change in discrimination, severity, or usefulness across time. Such an approach would help ensure that item properties can be compared on the same scale across years and raters. Future studies might also identify the most useful items for assessing particular subdimensions of externalizing problems (e.g., physical aggression).
Future studies might also examine other ways to increase the efficiency of assessment. One potential way to increase efficiency may be through the use of computerized adaptive testing (CAT). Unlike fixed forms, CAT tailors the items administered to each person by updating an estimate of the person's trait level based on whether an item is endorsed and choosing which item to administer next (i.e., the item that would be most informative for updating the trait level estimate). This iterative process continues until confidence about the person's trait level or diagnostic status reaches a certain threshold. CAT could allow fewer items to be administered, and these individually tailored items might be just as informative as the full fixed form. The Patient-Reported Outcomes Measurement Information System (PROMIS) is an initiative of the National Institutes of Health that uses CAT based on IRT analysis for a wide range of medical problems, including depression and anxiety (Reeve et al., 2007) .
In conclusion, the present study identified 10 items that were sensitive to clinical-range scores of externalizing problems and were predictive of conduct disorder diagnoses. These 10 items appear to be core to externalizing psychopathology. The items were generally informative for clinical levels of externalizing problems across two raters (mothers and teachers), developmental eras (ages 5-8 and 9 -13), and independent samples. Moreover, scores on the select set of items showed criterion and predictive validity, and may be as informative as, and more efficient than, scores on the full Externalizing scale for screening externalizing disorders. Table S7 . Item severity (b1) parameters by age and rater (Study 2). CBCL TRF M  T  M  T  M  T  M T  M  T  M  T  M T  M  T  M T  3 Table S8 . Item severity (b2) parameters by age and rater (Study 2). CBCL TRF M  T  M  T  M  T  M T  M  T  M  T  M T  M  T  M T  3 
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